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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] While being almost wound around two or more groove rollers arranged with 
predetermined spacing, the auxiliary roller with which it was prepared near said groove 
roller, and the spiral slot was formed in the peripheral surface, and said two or more 
groove rollers and forming a wire train The wire with bonded abrasive with which a part 
for the remainder is wound around said auxiliary roller, and is formed in the shape of 
endless, Said groove roller rotation means for more than one to be connected with at least 
one groove roller among the groove rollers of a book, to rotate this groove roller, and to 
make it run said wire train, A workpiece maintenance means to be prepared so that it may 
counter with the wire train formed with said groove roller, and to hold a workpiece, the 
delivery means which turns said workpiece maintenance means to said wire train, and 
presses said workpiece against delivery and this wire train — since — the endless wire saw 
with bonded abrasive characterized by becoming. 

[Claim 2] Said auxiliary roller is an endless wire saw according to claim 1 with bonded 
abrasive characterized by adjusting the tension given to said wire train by being prepared 
free [ attitude migration ] to said groove roller, and changing the installation location of 
this auxiliary roller. 

[Claim 3] The 1st guide unit which leads the wire with bonded abrasive which is 
prepared free [ migration ] along with the axis of said auxiliary roller, and was almost 
wound around said groove roller to said auxiliary roller, The 2nd guide unit which leads 
the wire with bonded abrasive which was prepared free [ migration ] along with the axis 
of said auxiliary roller, and was wound around said auxiliary roller to said groove roller, 
The endless wire saw according to claim 1 or 2 with bonded abrasive characterized by 
adjusting the amount of the wire with bonded abrasive twisted around said auxiliary 
roller by moving the location of a preparation, said 1st guide unit, and the 2nd guide unit. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the endless wire saw with bonded 
abrasive which starts an endless wire saw with bonded abrasive, especially cuts the 
workpiece of hard and brittle nature ingredients, such as silicon, glass, and a ceramic. 
[0002] 

[Description of the Prior Art] An endless wire saw with bonded abrasive is in one of the 
equipment which cuts down a wafer from the ingot of hard and brittle nature ingredients, 
such as silicon, the ingot pressed against the wire train by this endless wire saw with 
bonded abrasive winding around two or more groove rollers almost the wire with bonded 
abrasive formed in the shape of endless, forming a wire train, and carrying out high-speed 
transit of that wire train — many — it is equipment cut to several wafers at coincidence. 
[0003] By the way, since the direct abrasive grain has fixed to the peripheral surface of a 
wire, shedding and blinding arise as cutting advances and the wire with bonded abrasive 
used for this endless wire saw with bonded abrasive has the fault that sharpness gets 
worse. However, this fault could be canceled when lengthening the die length (wire 
length) of the wire with bonded abrasive to be used, and wire length was secured by 
setting up the die length of a groove roller for a long time conventionally. 
[0004] 

[Problem (s) to be Solved by the Invention] However, with the above-mentioned 
conventional equipment, in order to secure rigidity, a groove roller serves as a major 
diameter, and there is a fault that structure is enlarged. Moreover, when a groove roller is 
enlarged, inertia weight increases and there is a fault that the mechanical component of a 
groove roller is enlarged. Furthermore, a groove roller has the fault that cutting precision 
falls while processing becomes difficult, consequently facility cost becomes high, so that 
die length becomes long, and so that a path becomes large. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



THIS PAGE BLANK (uspto) 



Page 2 of 8 



[0005] This invention was^Pfde in view of such a situation^rcures the die length of a 
wire with bonded abrasive, and aims at offering the endless wire saw with bonded 
abrasive which can cut a workpiece with a sufficient precision. 
[0006] 

[Means for Solving the Problem] Two or more groove rollers arranged by having 
predetermined spacing in order that this invention might attain said purpose, While being 
prepared near said groove roller, being almost wound around the auxiliary roller with 
which the spiral slot was formed in the peripheral surface, and said two or more groove 
rollers and forming a wire train The wire with bonded abrasive with which a part for the 
remainder is wound around said auxiliary roller, and is formed in the shape of endless, 
Said groove roller rotation means for more than one to be connected with at least one 
groove roller among the groove rollers of a book, to rotate this groove roller, and to make 
it run said wire train, a workpiece maintenance means to be prepared so that it may 
counter with the wire train formed with said groove roller, and to hold a workpiece, and 
the delivery means which turns said workpiece maintenance means to said wire train, and 
presses said workpiece against delivery and this wire train — since — it is characterized by 
becoming. 

[0007] According to this invention, a part for the remainder is wound around an auxiliary 
roller, and the wire with bonded abrasive is formed in the shape of endless while being 
almost wound around a groove roller and forming a wire train. The die length of the wire 
with bonded abrasive to be used can be used by this, lengthening it, and highly precise 
cutting can be made to maintain for a long time. Moreover, thereby, the life of a wire 
extends. 
[0008] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable 
operation of the endless wire saw with bonded abrasive which starts this invention 
according to an accompanying drawing below. Drawing 1 and drawing 2 are the side 
elevations and top views of a gestalt of operation of the endless wire saw 10 with bonded 
abrasive which are applied to this invention, respectively. As shown in this drawing, the 
endless wire saw 10 with bonded abrasive mainly consists of a cutting unit 12, a tension 
unit 14, and a work-piece delivery unit 16. 

[0009] First, the configuration of the cutting unit 12 is explained. On the 
vibrationproofing bases 18a and 18a and the stand 18 horizontally installed through --, 
the spindle brackets 20 and 20 of a pair are set up perpendicularly. The spindle units 22A 
and 22B of a right-and-left lot are arranged in the vertical direction by these spindle 
brackets 20 and 20 with a pair and predetermined spacing. 

[0010] The groove rollers 24 A and 24B with which the spiral slot was formed in the 
periphery are supported by the spindle units 22A and 22B of said pair free [ rotation ] , 
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and the perpendicular wirewnn 28 is formed in them to a smml 18 by rolling the wire 26 
with bonded abrasive almost along the slot of these groove rollers 24 A and 24B. 
Moreover, the groove roller drive motor 30 is connected with groove roller 24B located 
in the bottom among the groove rollers 24A and 24B of said pair, and groove roller 24B 
rotates by driving this groove roller drive motor 30. And when this groove roller 24B 
rotates, the wire train 28 runs. 

[0011] The cutting unit 12 is constituted as mentioned above. Next, the configuration of 
the tension unit 14 is explained. On said stand 18, the bearing brackets 32 and 32 of a pair 
are set up perpendicularly. These bearing brackets 32 and 32 are arranged in parallel in 
the spindle brackets 20 and 20 of said pair, respectively, and are arranged, and the guide 
rails 34 and 34 of a pair are arranged horizontally, respectively. The bearing brackets 38 
and 38 are supported by these guide rails 34 and 34 free [ sliding ] through slide blocks 
36 and 36, respectively. 

[0012] Moreover, along with guide rails 34 and 34, the screw rods 40 and 40 are arranged 
in the bearing brackets 32 and 32 of said pair, respectively, and these screw rods 40 and 
40 are supported by the bearing members 42 and 42 free [ rotation ] in the both ends, 
respectively. On the other hand, the output shaft of the motors 44 and 44 for auxiliary 
roller migration is connected with the edge, and the screw rods 40 and 40 rotate by [ of 
said screw rods 40 and 40 ] driving these motors 44 and 44 for auxiliary roller migration. 
These screw rods 40 and 40 and nut member 38A to screw have fixed to said bearing 
brackets 38 and 38, and said bearing brackets 38 and 38 slide to them along with guide 
rails 34 and 34 by driving this screw rod 40 by said motors 44 and 44 for auxiliary roller 
migration. 

[0013] In said bearing brackets 38 and 38, bearing units 46 and 46 are formed, 
respectively, and the auxiliary roller 48 is supported free [ rotation ] at these bearing units 
46 and 46. The spiral slot is formed in the peripheral surface of this auxiliary roller 48, 
and the wire 26 with bonded abrasive almost wound around said groove rollers 24A and 
24B along this slot is twisted. And the wire 26 with bonded abrasive is guided to an 
another side edge from the one side edge of the groove rollers 24A and 24B by twisting 
around this auxiliary roller 48 the wire 26 with bonded abrasive almost wound around 
said groove rollers 24A and 24B. That is, thereby, the wire 26 with bonded abrasive of 
the groove rollers 24A and 24B almost rolled towards the another side edge from the 
edge on the other hand is guided to one side one end of the groove rollers 24A and 24B 
which are the locations of a cut water again. 

[0014] It winds with the edge by the side of a cut water, the edge by the side of an end is 
mutually connected by laser welding etc., and the wire 26 with bonded abrasive of the 
groove rollers 24A and 24B guided to one end on the other hand is formed in the shape of 
endless. In addition, the wire 26 with bonded abrasive almost wound around said groove 
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rollers 24A and 24B is guiWI through rocking guide-idler at the auxiliary roller 48. 
And the wire 26 with bonded abrasive twisted around the auxiliary roller 48 is guided 
through rocking guide-idler 50B at the groove rollers 24A and 24B. 
[0015] Here, these rocking guide idlers 50 A and 50B are supported by the point of 
swinging arms 52A and 52B free [ rotation ], and these swinging arms 52 A and 52B are 
supported by bearing brackets 32 and 32 free [ rocking ] in that end face section. In the 
center section of the swinging arms 52A and 52B, the rod of the cylinders 54A and 54B 
supported free [ rocking ] is connected with said bearing brackets 32 and 32 by the pin, 
and swinging arms 52 A and 52B rock by driving these cylinders 54 A and 54B. And when 
these swinging arms 52A and 52B rock, the location of the rocking guide idlers 50A and 
50B carries out adjustable. 

[0016] The tension unit 14 is constituted as mentioned above. And by adjusting the 
installation location, said rocking guide idlers 50A and 50B remove the slack produced at 
the time of the new volume credit of the wire 26 with bonded abrasive, and fix it after 
that. Moreover, the auxiliary roller 48 adjusts the tension given to the wire 26 with 
bonded abrasive by adjusting the installation location. 

[0017] In addition, the load cell which is not illustrated is included in the swinging arms 
52A and 52B which support said rocking guide idlers 50A and 50B, and the tension of 
the wire 26 with bonded abrasive almost wound around the rocking guide idlers 50A and 
50B by this load cell is detected. Next, the configuration of the delivery unit 16 is 
explained. The base 56 is installed on said stand 18. On the base 56, the guide rails 58 
and 58 of a pair are laid and these guide rails 58 and 58 are supporting the column 60 free 
[ a slide ]. 

[0018] Moreover, the screw rod 62 is arranged in the interior of said base 56 along with 
guide rails 58 and 58, and this screw rod 62 is supported by the bearing members 64 and 
64 free [ rotation ] in the both ends. On the other hand, the output shaft of the work-piece 
delivery motor 66 of said screw rod 62 established on the stand 18 in the edge is 
connected, and the screw rod 62 rotates by driving this work-piece delivery motor 66. 
This screw rod 62 and nut member 60A to screw have fixed in the inferior surface of 
tongue of said column 60, and a column 60 moves to it along with guide rails 58 and 58 
by rotating this screw rod 62. 

[0019] The chill CHINGU unit 68 is formed at the tip of up of said column 60, and work- 
piece attaching part 68A of this chill CHINGU unit 68 is equipped with the ingot In 
which is a workpiece. This chill CHINGU unit 68 performs crystal orientation doubling 
of Ingot In by making level and a perpendicular direction carry out the predetermined 
include-angle inclination of the ingot In with which it was equipped to the wire train 28, 
holding, and adjusting whenever [ this tilt-angle ]. 

[0020] In addition, wearing of the ingot In to this chill CHINGU unit 68 is performed 
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through a mounting block (^That is, Ingot In is pasted up o^ mounting block M 
through a mounting beam S, and it equips by clamping with a clamp means which is not 
illustrated by which this mounting block M was formed by work-piece attaching part 68A 
of the chill CHINGU unit 68. 

[0021] Next, an operation of the endless wire saw 10 with bonded abrasive of the gestalt 
of this constituted operation is explained like the above. The set-up approach of the wire 
26 with the introduction bonded abrasive is explained. An operator fixes the one side 
edge of the wire 26 with bonded abrasive to rocking guide-idler 50A with a gummed tape 
etc. first. The wire 26 with bonded abrasive is pulled out in the direction of the groove 
rollers 24A and 24B in this condition, and it winds almost one by one along the slot of 
the groove rollers 24A and 24B. Thereby, the perpendicular wire train 28 is formed. 
[0022] The wire 26 with bonded abrasive in which the wire train 28 was formed is led to 
the auxiliary roller 48 through rocking guide-idler 50B, and is twisted around the 
auxiliary roller 48. Here, since the spiral slot is formed in the periphery of this auxiliary 
roller 48, the wire 26 with bonded abrasive is led to rocking guide-idler 50A by twisting 
along this slot. 

[0023] The edges are connected by laser welding etc. and the wire 26 with bonded 
abrasive led to rocking guide-idler 50A is formed in the shape of endless. And as a result, 
the wire train 28 with the endless-like wire 26 with bonded abrasive is formed. By the 
way, since slack has arisen in the wire train 28 stretched like the above, it is necessary to 
remove this. Then, after an operator ends the aforementioned set-up activity, 
subsequently, by driving Cylinders 54A and 54B, he makes the rocking guide idlers 50A 
and 50B rock, and removes the slack produced on the wire 26 with bonded abrasive. 
Then, the rocking guide idlers 50A and 50B are fixed to the location. In addition, in this 
phase, the tension of extent from which it does not separate from a slot should just be 
given to the wire 26 with bonded abrasive. 

[0024] If the slack of the wire 26 with bonded abrasive is removed like the above, an 
operator will set up tension required for cutting next. First, an operator drives the groove 
roller drive motor 30, rotates groove roller 24B, and makes it run the stretched wire 26 
with bonded abrasive. Next, the motor 44 for auxiliary roller migration is driven, and the 
auxiliary roller 48 is moved in the direction which separates from the groove rollers 24A 
and 24B. 

[0025] Here, the tension given to the wire 26 with bonded abrasive it runs becomes high 
gradually like the above by moving in the direction in which the auxiliary roller 48 
separates from the groove rollers 24A and 24B. An operator stops the drive of the groove 
roller drive motor 30, and suspends transit of the wire 26 "with bonded abrasive while he 
stops the drive of the motor 44 for auxiliary roller migration and suspends migration of 
the auxiliary roller 48 in the place where the tension of the wire 26 with bonded abrasive 
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measured by the load cell WPuded in the swinging arms 52SWnd 52B of the rocking 
guide idlers 50A and 50B turned into tension required for cutting. 
[0026] In addition, although the operator is setting up tension required for cutting here, a 
system may be constituted so that tension required for cutting may be judged 
automatically, it may control by the control means automatically and tension may be set 
up. The set-up activity of the wire 26 with bonded abrasive is ended, and the wire train 28 
set as tension required for cutting by this is stretched by the activity of an above single 
string. 

[0027] Next, the cutting process of the ingot In by the endless wire saw 10 with bonded 
abrasive by which the wire train 28 was stretched is explained like the above. First, an 
operator pastes up Ingot In on a mounting block M through a mounting beam S. And 
work-piece attaching part 68A of the chill CHINGU unit 68 is equipped with the ingot In 
pasted up on the mounting block M. 

[0028] Next, an operator does the predetermined include-angle inclination of the ingot In 
to the wire train 28 by the chill CHINGU unit 68 so that Ingot In may be cut by 
predetermined crystal orientation. Next, the groove roller drive motor 30 is driven, high- 
speed rotation of the groove roller 24B is carried out, and high-speed transit of the wire 
train 28 is carried out. In addition, since the wire 26 with bonded abrasive is formed in 
the shape of endless in this case, a fixed transit way will be gone around. 
[0029] Next, the work-piece delivery motor 66 is driven, a column 60 is turned to the 
cutting unit 12, and it sends with a fixed feed per revolution. Consequently, Ingot In 
moves toward the wire train 28 which carries out high-speed transit, and is pressed 
against that wire train 28 it runs, the ingot In pressed against the wire train 28 carries out 
grinding of the contact section with that wire train 28 to the bonded abrasive which fixed 
to the peripheral surface of the wire 26 with bonded abrasive — having — consequently — 
many — it is cut by several wafers. 

[0030] In addition, on the occasion of this cutting, a coolant is supplied to the contact 
section of Ingot In and the wire train 28 from the nozzle which was installed in that 
contact section upper part and which is not illustrated. The supplied coolant is collected 
and discarded with the drain pan which was installed in the lower part of groove roller 
24B and which is not illustrated. By the way, in the endless wire saw 10 with bonded 
abrasive of the gestalt of this operation, even if it does not use the groove rollers 24A and 
24B with long die length by installing the auxiliary roller 48, the long wire 26 with 
bonded abrasive of wire length can be used. And while being able to make highly precise 
cutting maintain for a long time by using the long wire 26 with bonded abrasive of wire 
length in this way, the life of the wire 26 with bonded abrasive extends. 
[0031] Moreover, in the endless wire saw 10 with bonded abrasive of the gestalt of this 
operation, tension required for cutting can be easily set up by moving the auxiliary roller 
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48 to the groove rollers 24^lnd 24B. In addition, you may^fcce it set up the tension 
given to the wire 26 with bonded abrasive with the gestalt of this operation by moving the 
auxiliary roller 48, considering the auxiliary roller 48 as immobilization and making the 
rocking rollers 50 A and 50B rock by the predetermined force (torque), although he is 
trying to set up the tension given to the wire 26 with bonded abrasive by adjusting the 
installation location. 

[0032] Moreover, with the gestalt of this operation, although the die length of the 
auxiliary roller 48 is made the same as the die length of the groove rollers 24 A and 24B, 
the die length of the auxiliary roller 48 may be changed and used if needed. Moreover, 
the guide unit 70 is installed between the groove rollers 24A and 24B and the auxiliary 
roller 48, the wire 26 with bonded abrasive twisted around the auxiliary roller 48 by this 
guide unit 70 twists, and you may make it adjust an amount, as shown in drawin g 3 . This 
guide unit 70 consists of fixed guide units 72A and 72B of a pair; and movable guide 
units 74A and 74B of a pair, is twisted by adjusting spacing of the movable guide units 
74 A and 74B, and adjusts an amount. 

[0033] Said fixed guide units 72 A and 72B have the 1st guide idler 76 A and 76B and the 
2nd guide idler 78 A and 78B, and this 1st guide idler 76 A and 76B and the 2nd guide 
idler 78 A and 78B are installed on fixed block 80 A installed in the stand 18 (not shown), 
respectively, and 80B. On the other hand, said movable guide units 74 A and 74B have 
the 3rd guide idler 82A and 82B and the 4th guide idler 84A and 84B, and this 3rd guide 
idler 82A and 82B and the 4th guide idler 84A and 84B are installed on slide-block 86A 
and 86B, respectively. These slide blocks 86A and 86B are formed for guide-rail [ which 
was laid on the base 88 ] 90, and 90 top, enabling a free slide, and they are constituted so 
that it can fix to the location of the arbitration on a guide rail 90 and 90 with the lock 
means which is not illustrated. 

[0034] When the wire 26 with bonded abrasive twists using the above guide unit 70 and it 
adjusts an amount, according to the die length of the wire 26 with bonded abrasive to 
twist, the movable guide units 74 A and 74B are moved, and the spacing is adjusted and it 
fixes. Thereby, the wire 26 with bonded abrasive of the die length of arbitration can be 
twisted, without replacing the auxiliary roller 48 with. 

[0035] Moreover, with the gestalt of this operation, although the auxiliary roller 48 is 
only supported free [ rotation ], it may connect a motor with the auxiliary roller 48, may 
be synchronized with the groove rollers 24A and 24B, and may rotate. Thereby, the wear 
produced on the auxiliary roller 48 can be controlled. Moreover, in order to control wear 
of the auxiliary roller 48, you may coat with the ingredient which has a degree of 
hardness comparable as the bonded abrasive which fixed the front face of the auxiliary 
roller 48 to the peripheral surface of the wire 26 with bonded abrasive. For example, if 
the abrasive grain which fixed to the peripheral surface of the wire 26 with bonded 
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abrasive is a diamond abralft grain, diamond coating of thUont face of the auxiliary 
roller 48 will be carried out. Thereby, wear of the auxiliary roller 48 can be prevented 
effectively. 

[0036] Furthermore, the variant line wire (wire with the taper side which fits into a slot at 
the both-sides section of a wire) which agreed the wire 26 with bonded abrasive to be 
used in the shape of [ of the auxiliary roller 48 ] a quirk is used, and even if it adheres and 
uses bonded abrasive only for the top-face section, wear of the auxiliary roller 48 can be 
prevented effectively. 
[0037] 

[Effect of the Invention] As explained above, according to this invention, the die length 
of the wire with bonded abrasive used for cutting can be used lengthening it, and, 
thereby, highly precise cutting can be maintained for a long time. Moreover, the life of a 
wire with bonded abrasive is also extended. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the endless wire saw with bonded 
abrasive which starts an endless wire saw with bonded abrasive, especially cuts the 
workpiece of hard and brittle nature ingredients, such as silicon, glass, and a ceramic. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] An endless wire saw with bonded abrasive is in one of the 
equipment which cuts down a wafer from the ingot of hard and brittle nature ingredients, 
such as silicon, the ingot pressed against the wire train by this endless wire saw with 
bonded abrasive winding around two or more groove rollers almost the wire with bonded 
abrasive formed in the shape of endless, forming a wire train, and carrying out high-speed 
transit of that wire train — many — it is equipment cut to several wafers at coincidence. 
[0003] By the way, since the direct abrasive grain has fixed to the peripheral surface of a 
wire, shedding and blinding arise as cutting advances and the wire with bonded abrasive 
used for this endless wire saw with bonded abrasive has the fault that sharpness gets 
worse. However, this fault could be canceled when lengthening the die length (wire 
length) of the wire with bonded abrasive to be used, and wire length was secured by 
setting up the die length of a groove roller for a long time conventionally. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, the die length 
of the wire with bonded abrasive used for cutting can be used lengthening it, and, 
thereby, highly precise cutting can be maintained for a long time. Moreover, the life of a 
wire with bonded abrasive is also extended. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional equipment, in order to secure rigidity, a groove roller serves as a major 
diameter, and there is a fault that structure is enlarged. Moreover, when a groove roller is 
enlarged, inertia weight increases and there is a fault that the mechanical component of a 
groove roller is enlarged. Furthermore, a groove roller has the fault that cutting precision 
falls while processing becomes difficult, consequently facility cost becomes high, so that 
die length becomes long, and so that a path becomes large. 

[0005] This invention was made in view of such a situation, secures the die length of a 
wire with bonded abrasive, and aims at offering the endless wire saw with bonded 
abrasive which can cut a workpiece with a sufficient precision. 

[Translation done.] 
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MEANS 

[Means for Solving the Problem] Two or more groove rollers arranged by having 
predetermined spacing in order that this invention might attain said purpose, While being 
prepared near said groove roller, being almost wound around the auxiliary roller with 
which the spiral slot was formed in the peripheral surface, and said two or more groove 
rollers and forming a wire train The wire with bonded abrasive with which a part for the 
remainder is wound around said auxiliary roller, and is formed in the shape of endless, 
Said groove roller rotation means for more than one to be connected with at least one 
groove roller among the groove rollers of a book, to rotate this groove roller, and to make 
it run said wire train, a workpiece maintenance means to be prepared so that it may 
counter with the wire train formed with said groove roller, and to hold a workpiece, and 
the delivery means which turns said workpiece maintenance means to said wire train, and 
presses said workpiece against delivery and this wire train — since — it is characterized by 
becoming. 

[0007] According to this invention, a part for the remainder is wound around an auxiliary 
roller, and the wire with bonded abrasive is formed in the shape of endless while being 
almost wound around a groove roller and forming a wire train. The die length of the wire 
with bonded abrasive to be used can be used by this, lengthening it, and highly precise 
cutting can be made to maintain for a long time. Moreover, thereby, the life of a wire 
extends. 
[0008] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable 
operation of the endless wire saw with bonded abrasive which starts this invention 
according to an accompanying drawing below. Drawin g 1 and drawing 2 are the side 
elevations and top views of a gestalt of operation of the endless wire saw 10 with bonded 
abrasive which are applied to this invention, respectively. As shown in this drawing, the 
endless wire saw 10 with bonded abrasive mainly consists of a cutting unit 12, a tension 
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unit 14, and a work-piece Mwery unit 16. 

[0009] First, the configuration of the cutting unit 12 is explained. On the 
vibrationproofing bases 18a and 18a and the stand 18 horizontally installed through --, 
the spindle brackets 20 and 20 of a pair are set up perpendicularly. The spindle units 22A 
and 22B of a right-and-left lot are arranged in the vertical direction by these spindle 
brackets 20 and 20 with a pair and predetermined spacing. 

[0010] The groove rollers 24 A and 24B with which the spiral slot was formed in the 
periphery are supported by the spindle units 22A and 22B of said pair free [ rotation ], 
and the perpendicular wire train 28 is formed in them to a stand 18 by rolling the wire 26 
with bonded abrasive almost along the slot of these groove rollers 24A and 24B. 
Moreover, the groove roller drive motor 30 is connected with groove roller 24B located 
in the bottom among the groove rollers 24A and 24B of said pair, and groove roller 24B 
rotates by driving this groove roller drive motor 30. And when this groove roller 24B 
rotates, the wire train 28 runs. 

[0011] The cutting unit 12 is constituted as mentioned above. Next, the configuration of 
the tension unit 14 is explained. On said stand 18, the bearing brackets 32 and 32 of a pair 
are set up perpendicularly. These bearing brackets 32 and 32 are arranged in parallel in 
the spindle brackets 20 and 20 of said pair, respectively, and are arranged, and the guide 
rails 34 and 34 of a pair are arranged horizontally, respectively. The bearing brackets 38 
and 38 are supported by these guide rails 34 and 34 free [ sliding ] through slide blocks 
36 and 36, respectively. 

[0012] Moreover, along with guide rails 34 and 34, the screw rods 40 and 40 are arranged 
in the bearing brackets 32 and 32 of said pair, respectively, and these screw rods 40 and 
40 are supported by the bearing members 42 and 42 free [ rotation ] in the both ends, 
respectively. On the other hand, the output shaft of the motors 44 and 44 for auxiliary 
roller migration is connected with the edge, and the screw rods 40 and 40 rotate by [ of 
said screw rods 40 and 40 ] driving these motors 44 and 44 for auxiliary roller migration. 
These screw rods 40 and 40 and nut member 38A to screw have fixed to said bearing 
brackets 38 and 38, and said bearing brackets 38 and 38 slide to them along with guide 
rails 34 and 34 by driving this screw rod 40 by said motors 44 and 44 for auxiliary roller 
migration. 

[0013] In said bearing brackets 38 and 38, bearing units 46 and 46 are formed, 
respectively, and the auxiliary roller 48 is supported free [ rotation ] at these bearing units 
46 and 46. The spiral slot is formed in the peripheral surface of this auxiliary roller 48, 
and the wire 26 with bonded abrasive almost wound around said groove rollers 24A and 
24B along this slot is twisted. And the wire 26 with bonded abrasive is guided to an 
another side edge from the one side edge of the groove rollers 24A and 24B by twisting 
around this auxiliary roller 48 the wire 26 with bonded abrasive almost wound around 
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said groove rollers 24A anWWB. That is, thereby, the wire ^^vith bonded abrasive of 
the groove rollers 24A and 24B almost rolled towards the another side edge from the 
edge on the other hand is guided to one side one end of the groove rollers 24A and 24B 
which are the locations of a cut water again. 

[0014] It winds with the edge by the side of a cut water, the edge by the side of an end is 
mutually connected by laser welding etc., and the wire 26 with bonded abrasive of the 
groove rollers 24A and 24B guided to one end on the other hand is formed in the shape of 
endless. In addition, the wire 26 with bonded abrasive almost wound around said groove 
rollers 24A and 24B is guided through rocking guide-idler 50A at the auxiliary roller 48. 
And the wire 26 with bonded abrasive twisted around the auxiliary roller 48 is guided 
through rocking guide-idler 50B at the groove rollers 24 A and 24B. 
[0015] Here, these rocking guide idlers 50 A and 50B are supported by the point of 
swinging arms 52A and 52B free [ rotation ], and these swinging arms 52A and 52B are 
supported by bearing brackets 32 and 32 free [ rocking ] in that end face section. In the 
center section of the swinging arms 52A and 52B, the rod of the cylinders 54A and 54B 
supported free [ rocking ] is connected with said bearing brackets 32. and 32 by the pin, 
and swinging arms 52 A and 52B rock by driving these cylinders 54 A and 54B. And when 
these swinging arms 52A and 52B rock, the location of the rocking guide idlers 50A and 
50B carries out adjustable. 

[0016] The tension unit 14 is constituted as mentioned above. And by adjusting the 
installation location, said rocking guide idlers 50A and 50B remove the slack produced at 
the time of the new volume credit of the wire 26 with bonded abrasive, and fix it after 
that. Moreover, the auxiliary roller 48 adjusts the tension given to the wire 26 with 
bonded abrasive by adjusting the installation location. 

[0017] In addition, the load cell which is not illustrated is included in the swinging arms 
52A and 52B which support said rocking guide idlers 50 A and 50B, and the tension of 
the wire 26 with bonded abrasive almost wound around the rocking guide idlers 50A and 
50B by this load cell is detected. Next, the configuration of the delivery unit 16 is 
explained. The base 56 is installed on said stand 18. On the base 56, the guide rails 58 
and 58 of a pair are laid and these guide rails 58 and 58 are supporting the column 60 free 
[ a slide ]. 

[0018] Moreover, the screw rod 62 is arranged in the interior of said base 56 along with 
guide rails 58 and 58, and this screw rod 62 is supported by the bearing members 64 and 
64 free [ rotation ] in the both ends. On the other hand, the output shaft of the work-piece 
delivery motor 66 of said screw rod 62 established on the stand 18 in the edge is 
connected, and the screw rod 62 rotates by driving this work-piece delivery motor 66. 
This screw rod 62 and nut member 60A to screw have fixed in the inferior surface of 
tongue of said column 60, and a column 60 moves to it along with guide rails 58 and 58 
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by rotating this screw rod 
[0019] The chill CHINGU unit 68 is formed at the tip of up of said column 60, and work- 
piece attaching part 68A of this chill CHINGU unit 68 is equipped with the ingot In 
which is a workpiece. This chill CHINGU unit 68 performs crystal orientation doubling 
of Ingot In by making level and a perpendicular direction carry out the predetermined 
include-angle inclination of the ingot In with which it was equipped to the wire train 28, 
holding, and adjusting whenever [ this tilt-angle ] . 

[0020] In addition, wearing of the ingot In to this chill CHINGU unit 68 is performed 
through a mounting block M. That is, Ingot In is pasted up on a mounting block M 
through a mounting beam S, and it equips by clamping with a clamp means which is not 
illustrated by which this mounting block M was formed by work-piece attaching part 68A 
of the chill CHINGU unit 68. 

[0021] Next, an operation of the endless wire saw 10 with bonded abrasive of the gestalt 
of this constituted operation is explained like the above. The set-up approach of the wire 
26 with the introduction bonded abrasive is explained. An operator fixes the one side 
edge of the wire 26 with bonded abrasive to rocking guide-idler 50A with a gummed tape 
etc. first. The wire 26 with bonded abrasive is pulled out in the direction of the groove 
rollers 24A and 24B in this condition, and it winds almost one by one along the slot of 
the groove rollers 24A and 24B. Thereby, the perpendicular wire train 28 is formed. 
[0022] The wire 26 with bonded abrasive in which the wire train 28 was formed is led to 
the auxiliary roller 48 through rocking guide-idler 50B, and is twisted around the 
auxiliary roller 48. Here, since the spiral slot is formed in the periphery of this auxiliary 
roller 48, the wire 26 with bonded abrasive is led to rocking guide-idler 50A by twisting 
along this slot. 

[0023] The edges are connected by laser welding etc. and the wire 26 with bonded 
abrasive led to rocking guide-idler 50 A is formed in the shape of endless. And as a result, 
the wire train 28 with the endless-like wire 26 with bonded abrasive is formed. By the 
way, since slack has arisen in the wire train 28 stretched like the above, it is necessary to 
remove this. Then, after an operator ends the aforementioned set-up activity, 
subsequently, by driving Cylinders 54A and 54B, he makes the rocking guide idlers 50A 
and 50B rock, and removes the slack produced on the wire 26 with bonded abrasive. 
Then, the rocking guide idlers 50A and 50B are fixed to the location. In addition, in this 
phase, the tension of extent from which it does not separate from a slot should just be 
given to the wire 26 with bonded abrasive. 

[0024] If the slack of the wire 26 with bonded abrasive is removed like the above, an 
operator will set up tension required for cutting next. First, an operator drives the groove 
roller drive motor 30, rotates groove roller 24B, and makes it run the stretched wire 26 
with bonded abrasive. Next, the motor 44 for auxiliary roller migration is driven, and the 
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auxiliary roller 48 is moveWR the direction which separates^Rm the groove rollers 24A 
and 24B. 

[0025] Here, the tension given to the wire 26 with bonded abrasive it runs becomes high 
gradually like the above by moving in the direction in which the auxiliary roller 48 
separates from the groove rollers 24 A and 24B. An operator stops the drive of the groove 
roller drive motor 30, and suspends transit of the wire 26 with bonded abrasive while he 
stops the drive of the motor 44 for auxiliary roller migration and suspends migration of 
the auxiliary roller 48 in the place where the tension of the wire 26 with bonded abrasive 
measured by the load cell included in the swinging arms 52A and 52B of the rocking 
guide idlers 50A and 50B turned into tension required for cutting. 
[0026] In addition, although the operator is setting up tension required for cutting here, a 
system may be constituted so that tension required for cutting may be judged 
automatically, it may control by the control means automatically and tension may be set 
up. The set-up activity of the wire 26 with bonded abrasive is ended, and the wire train 28 
set as tension required for cutting by this is stretched by the activity of an above single 
string. 

[0027] Next, the cutting process of the ingot In by the endless wire saw 10 with bonded 
abrasive by which the wire train 28 was stretched is explained like the above. First, an 
operator pastes up Ingot In on a mounting block M through a mounting beam S. And 
work-piece attaching part 68A of the chill CHINGU unit 68 is equipped with the ingot In 
pasted up on the mounting block M. 

[0028] Next, an operator does the predetermined include-angle inclination of the ingot In 
to the wire train 28 by the chill CHINGU unit 68 so that Ingot In may be cut by 
predetermined crystal orientation. Next, the groove roller drive motor 30 is driven, high- 
speed rotation of the groove roller 24B is carried out, and high-speed transit of the wire 
train 28 is carried out. In addition, since the wire 26 with bonded abrasive is formed in 
the shape of endless in this case, a fixed transit way will be gone around. 
[0029] Next, the work-piece delivery motor 66 is driven, a column 60 is turned to the 
cutting unit 12, and it sends with a fixed feed per revolution. Consequently, Ingot In 
moves toward the wire train 28 which carries out high-speed transit, and is pressed 
against that wire train 28 it runs, the ingot In pressed against the wire train 28 carries out 
grinding of the contact section with that wire train 28 to the bonded abrasive which fixed 
to the peripheral surface of the wire 26 with bonded abrasive — having — consequently — 
many - it is cut by several wafers. 

[0030] In addition, on the occasion of this cutting, a coolant is supplied to the contact 
section of Ingot In and the wire train 28 from the nozzle which was installed in that 
contact section upper part and which is not illustrated. The supplied coolant is collected 
and discarded with the drain pan which was installed in the lower part of groove roller 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2004 



\ 



THIS PAGE BLANK (uspto> 



Page 6 of 7 



24B and which is not illusflBld. By the way, in the endless^re saw 10 with bonded 
abrasive of the gestalt of this operation, even if it does not use the groove rollers 24 A and 
24B with long die length by installing the auxiliary roller 48, the long wire 26 with 
bonded abrasive of wire length can be used. And while being able to make highly precise 
cutting maintain for a long time by using the long wire 26 with bonded abrasive of wire 
length in this way, the life of the wire 26 with bonded abrasive extends. 
[0031] Moreover, in the endless wire saw 10 with bonded abrasive of the gestalt of this 
operation, tension required for cutting can be easily set up by moving the auxiliary roller 
48 to the groove rollers 24A and 24B. In addition, you may make it set up the tension 
given to the wire 26 with bonded abrasive with the gestalt of this operation by moving the 
auxiliary roller 48, considering the auxiliary roller 48 as immobilization and making the 
rocking rollers 50A and 50B rock by the predetermined force (torque), although he is 
trying to set up the tension given to the wire 26 with bonded abrasive by adjusting the 
installation location. 

[0032] Moreover, with the gestalt of this operation, although the die length of the 
auxiliary roller 48 is made the same as the die length of the groove rollers 24A and 24B, 
the die length of the auxiliary roller 48 may be changed and used if needed. Moreover, 
the guide unit 70 is installed between the groove rollers 24A and 24B and the auxiliary 
roller 48, the wire 26 with bonded abrasive twisted around the auxiliary roller 48 by this 
guide unit 70 twists, and you may make it adjust an amount, as shown in drawing 3 . This 
guide unit 70 consists of fixed guide units 72A and 72B of a pair, and movable guide 
units 74A and 74B of a pair, is twisted by adjusting spacing of the movable guide units 
74 A and 74B, and adjusts an amount. 

[0033] Said fixed guide units 72 A and 72B have the 1st guide idler 76 A and 76B and the 
2nd guide idler 78 A and 78B, and this 1st guide idler 76 A and 76B and the 2nd guide 
idler 78 A and 78B are installed on fixed block 80 A installed in the stand 18 (not shown), 
respectively, and 80B. On the other hand, said movable guide units 74 A and 74B have 
the 3rd guide idler 82A and 82B and the 4th guide idler 84A and 84B, and this 3rd guide 
idler 82A and 82B and the 4th guide idler 84A and 84B are installed on slide-block 86A 
and 86B, respectively. These slide blocks 86A and 86B are formed for guide-rail [ which 
was laid on the base 88 ] 90, and 90 top, enabling a free slide, and they are constituted so 
that it can fix to the location of the arbitration on a guide rail 90 and 90 with the lock 
means which is not illustrated. 

[0034] When the wire 26 with bonded abrasive twists using the above guide unit 70 and it 
adjusts an amount, according to the die length of the wire 26 with bonded abrasive to 
twist, the movable guide units 74A and 74B are moved, and the spacing is adjusted and it 
fixes. Thereby, the wire 26 with bonded abrasive of the die length of arbitration can be 
twisted, without replacing the auxiliary roller 48 with. 
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[0035] Moreover, with the^fctalt of this operation, althoug^fce auxiliary roller 48 is 
only supported free [ rotation ], it may connect a motor with the auxiliary roller 48, may 
be synchronized with the groove rollers 24 A and 24B, and may rotate. Thereby, the wear 
produced on the auxiliary roller 48 can be controlled. Moreover, in order to control wear 
of the auxiliary roller 48, you may coat with the ingredient which has a degree of 
hardness comparable as the bonded abrasive which fixed the front face of the auxiliary 
roller 48 to the peripheral surface of the wire 26 with bonded abrasive. For example, if 
the abrasive grain which fixed to the peripheral surface of the wire 26 with bonded 
abrasive is a diamond abrasive grain, diamond coating of the front face of the auxiliary 
roller 48 will be carried out. Thereby, wear of the auxiliary roller 48 can be prevented 
effectively. 

[0036] Furthermore, the variant line wire (wire with the taper side which fits into a slot at 
the both-sides section of a wire) which agreed the wire 26 with bonded abrasive to be 
used in the shape of [ of the auxiliary roller 48 ] a quirk is used, and even if it adheres and 
uses bonded abrasive only for the top-face section, wear of the auxiliary roller 48 can be 
prevented effectively. 

[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The side elevation showing the configuration of an endless wire saw with 
bonded abrasive 

[Drawin g 21 The top view showing the configuration of an endless wire saw with bonded 
abrasive 

[Drawing 31 The top view of the important section of the endless wire saw with bonded 

abrasive of the gestalt of other operations 

[Description of Notations] 

10 - Endless wire saw with bonded abrasive 

24A, 24B ~ Groove roller 

26 - Wire with bonded abrasive 

28 -- Wire train 

30 - Groove roller drive motor 

44 - Motor for auxiliary roller migration 

48 - Auxiliary roller 

50A, 50B - Rocking guide idler 

60 - Column 

66 — Work-piece delivery motor 

68 -- Chill CHINGU unit 

70 — Guide unit 

72A, 72B — Fixed guide unit 

74A, 74B ~ Movable guide unit 

In -- Ingot 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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[Translation done.] 
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